We report a Monte Carlo study of the hysteretic behavior of the site-diluted Ising antiferromagnet on a simple-cubic lattice. States found by reducing the magnetic field from an initial value in the paramagnetic phase show no long-range antiferromagnetic order, whereas states found by increasing the magnetic field from an initially ordered state do show long-range order until the field is increased to a critical value. These ''increasing-field'' states are presumably nearly representative of true thermodynamic equilibrium. This hysteretic behavior is due to metastable interfaces which are formed when the field is decreased from the paramagnetic phase. To see the physical origin of the formation of the metastable interfaces, we do computer experiments for the dynamics of initially flat interfaces with and without uniform applied fields. From this result, we show that metastable interfaces are formed, because even a small uniform applied field roughens the interface. 
In our simulation we take processes in which applied field is varied at a certain temperature.
We did not attempt "field cooling" or "field heating" in which the temperature is varied 
( 3b) so that s is the staggered magnetization and m the magnetization, both per occupied site of the "infinite" cluster.
Also, i HA, (jHB) indicates a sum in which i (j) ranges over sites in the A (8) sublattice. In Fig. 2 Fig. 2 with the flat interfaces as follows. The Ising spins of the occupied sites in eight planes, y =7 -14, are set to be -1, and those in the other planes are set to be 1. Thus initially the cross section of the sample at the z=10 plane is that shown in Fig. 6(a Fig. 2.) Eventually, the divided "up" domains meet each other and thus the sample will be all "up" phase after some is fulfilled. If h is small, i.e. , if h «J, then n must be very large to satisfy condition (5). For large n the probability of finding such a configuration is of the same order as the probability that an isolated cluster of n sites occurs. Above the percolation threshold (p &p, ), the probability P(n) that an isolated cluster of n sites occur is
FIG. 7. Time evolution of the magnetization of a site-diluted ferromagnet in zero field (circles) and in a small (, h/k&T=0. 2) staggered field (triangles), illustrating the interface dynamics.
time [see Fig. 6(b) ]. This phenomenon in zero field is qualitatively similar to the collapse of an initially stripshaped domain of a nonrandom case in two dimensions.
In contrast, when the applied staggered field is small but nonzero, the sandwiched "down" domain has no systematic behavior and thus magnetization is a fluctuating quantity. Also, the initially flat interfaces have changed into a very rough one after 6000 MC steps [see Fig. 6(c) ].
Therefore we see that the small staggered field not only makes the domain formation stable, but makes the interfaces very rough. 
where z = f (x } is the interface profile, such as in Fig. 9(a Fig. 9(b In summary, we state our conclusions as follows.
(1) The LFA states are not strictly the true thermodynamic equilibrium states as showed in Sec. III, but they do show long-range order and are presumably nearly representative of true equilibrium.
(2) The HFA states are the metastable states in which the interfaces are metastable, because even a small applied field roughens the interfaces.
